

























り （pKa;ca. 5.2), Py窒素原子の混成状態が sp2性であるのに対し， sp3性の混成状
態窒素をもっ DMA成分を導入した誘導体 2を合成することに成功した。
HH isomer RH isomer 
TT isomer TT isomer 




用い，脱保護と酸化的クロスカップリングをワンポットで行ない， 1 ' 1’ーピス
（ジアセチレン結合）架矯拡張共役系 Fe誘導体の合成に成功した。本研究は，ジア
セチレン架橋一次元拡張系 Por 成分を，新たに Fe の！こ：ド 2~留の Cp 環に Thi結させ






；方の Cp環にジアセチレン結合を導入し，対応する Fc-Por一次元拡張系誘導体 3








の1' γ ーピス（ジアセチレン結合）拡張共役系 Fe誘導体を得ることができた。
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1) Effect of fused benzene ring on rotational ban-iers of 2ヱ’－bifuran,2-phenylfuran, biphenyl, 
and their benzo組 alogu俗、
Heterocvcles 2009 77 1261-1268. 
Abstract: Molecular orbital (MO) calculations of tortional potentials of 2,2＇四bifuran(F-F), 
2-(2-furyl)benzofuran (F-BF), 2-phenylfuran (Ph-F), 2-(2-naphthyl)furan (Naph-F), 
2-phenylbenzofuran (Ph-BF), biphenyl (Ph-Ph), 2-phenylnaphthalene (Ph-Naph), 
2-phenylbenzo[l,2-b:4,5-b']difuran (Ph-BDF), and 2-phenylbenzo[l ,2-b:5ヲ4-b']difuran
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(Ph-BDF'), by using HF/6-310** and B3LYP/6-31G料 methodshave revealed that the 
rotational barriers are increased by 0.4-0.9 kal/mol by replacement of the aryl moiety on the 
furan ring (furyl group of F-F and phenyl of Ph-F) with its benzo analogue. In contrast, 
increase of the rotational barriers is slight when the aryl moiety on the benzene ring (phenyl 
groups of Ph-F and Ph-Ph) is replaced with its benzo analogue and more extended πmoiety. 
2) Effect of Aryl Substituents on Intramolecular Cyclization of 2,2' -Biphenoquinones, 
Hete1りcycles,2009, 79, 865-872. 
Abstract: Effect of aryl substituents on intramolecular cyclizations of 3,3',5,5'-tetraaryl-
2,2'-biphenoquinones (Ar=phenyl (la) and 4-methoxyphenyl (lb)) has been studied. In 
benzene, 1 a gave 2人6,8-tetraphenylsubstituents prefe汀edto stabilize the intermediate by 
delocalization of the negative charge rather than that of the positive one. In contrast, the 
reaction of lb occu立edspontaneously in order to give a complex mixture, which should be 
due to 4-methoxyphenyl substituent at the 3 position. 
3) Structure and electronic properties of quinone dimers connected with acetylene and 
diacetylene linkages, 
Tetrahedron, 2009, 65, 3639-3644. 
Abstract: Quinone dimers connected with acetylene (QAQ) and diacetylene linkages 
(QAAQ) have been synthesized and their structure and electronic properties were studied. 
X-ray analysis, DFT calculations, and UV-visible measurements showed that, unlike directly 
connected quinone dimers, they had planar and thus efficiently extended p conjugation 
systems. The respective reduction potentials of QAQ and QAAQ were considerably raised, 
但1dQAQ thereby behaved as a mild oxidizing agent. 
4) Comparative studies on electronic spec仕aand redox behaviors of isomeric benzo[l ,2-b:4,5-
b']difurans矧 dbenzo[lヱ－b:5,4-b']difurans,
J. Phys. Chem. A, 2009, 113, 5342-5347. 
Abstract: Electronic absorption/emission spectra, absolute fluorescence quantum yield, and 
、oxidationpotentials of isomeric benzo[l,2-b:4,5-b']difurans (la) and benzo[l,2-b：久4-
b']difurans (2a) along with their a,a'-di-n-butyl (la and lb) and bis(3,5-dihexyloxyphenyl) 
derivatives (1 and ld) were studied.百ielongest wavelength absorption maxima were very 
close between la and 2a and between lb and 2b; however, the maximum absorption of le 
was significantly red-shifted compared to that of 2c, due to cross-conjugation in the later. 
Unlike related compounds, the fluorescence quantum yields of syn (la-c) and anti (2a-c) 
isomers virtually identical. On the other hand, the oxidation potentials of the syn isomers 
were significantly lower than those of the anti isomers. Molecular orbital calculations 
revealed that this is likely to be characteristic of benzodifurans, because HOMO energy 
levels of the [1ヱ－b:5,4-b']and [l,2-b：久4-b']isomers were estimated to be virtually identical 
in the other benzodichalcogenophenes. 
5) X/pai Interactions in Aromatic Heterocycles-Fundamental Concepts and Recent Advances, 
Topics in Heteroり1clicChemistry，協l.18; Supramolecular Chemistry II~ K. Matsumoto and 
N. Hayashi ed., Springer (Heidelberg), 2009, 1-35. 
Contents in TI1e Book; 
1. Inti吋 uction:Classification of X/pai interactions and Methods 
2. pai/pai and CH/pai Interactions 
3. Cation/pai Interactions 
4. Anion/pai Interactions 
5. OH/pai and NH/pai Interactions 
6. Lone-pair/pai Interactions 
7. Interplay of pai/pai Interaction and Hydrogen Bonding 
8. Concluding Remarks 
6) Generation of 1,1’－diethynylfenocene for practical use. One-pot synthesis of 1, 1に
bis( diacetylene-group) connected fe1rncene derivative, 
Phosphorus, Sulfur, Silicon and the Related Elements, in press. 
Abstract: 1，γ－Diethynylferrocene was readily generated for practical use from the 
trimethylsilyl-protected precursor under the modified Eglinton conditions. An 
oxidative-coupling reaction of this reactive species with phenylacetylene successively took 















JMS-7 0 0 質量分析装置、 60 0 MHzNMR装置、紫外・可視吸収スペクトノレ、
赤外分光光度計、サイクリックボルタメトリー（酸化還元議佼測定）他、 VBL主主録管
玉虫機器類による成果であり、 VBL施設（ 1 F）で実施されたもので、ある。
付記：本研究成果の一部は、東京大学・総合文化研究科研究グループυとの共同研究により実
泌されたものである。
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